and chronic health problems (Coker et al., 2000; Drossman, Talley, Leserman, Olden, & Barrio[OR BARREIRO?], 1995; Talley, Fett, & Zinsmeister, 1995) . Frequently reported symptoms include those associated with sleep problems such as fatigue, insomnia, and recurring nightmares (Eby, 1996; Sutherland et al., 1998) ; headaches; chest pain; back and limb problems; disturbing physical sensations (Coker et al., 2000; Drossman, 1994; Drossman et al., 1995) ; stomach and gastrointestinal problems (Coker et al., 2000; Drossman et al., 1995; Scarinci, McDonald-Haile, Bradley, & Richter, 1994; Talley, Fett, Zinsmeister, & Melton, 1994) ; respiratory problems such as choking sensations, hyperventilation, and asthma (Abbot et al., 1995) ; and gynecological symptoms such as pelvic pain and menstrual problems (Coker et al., 2000; Eby, Campbell, Sullivan, & Davidson, 1995) .
The extent to which women experience physical health symptoms is directly linked to their experiences of violence. Women who experience more frequent and severe physical abuse are more likely to report higher rates of health problems than are women who experience less violence (Campbell & Lewandowski, 1997; Eby, 1996; Sutherland et al., 1998; Sutherland, Bybee, & Sullivan, in press ). Research has demonstrated also that women's physical health symptoms gradually decrease over time as their experiences of abuse decline (Sutherland et al., 1998) .
In many cases, the symptoms women experience appear unrelated and have an unspecified origin. Health care providers often characterize the complex array of symptoms as manifestations of stress and have found them difficult to diagnose and treat. As a result, some physicians have provided inadequate or harmful treatment for women's health symptoms without ever addressing the underlying cause of the complaints. Improved identification procedures in emergency rooms and primary care facilities have revealed that vague pain complaints when combined with other physical health symptoms may be strong indicators of intimate partner violence (Attala, 1994; Drossman et al., 1995; Naumann, Langford, Torres, Campbell, & Glass, 1999; Saunders, Hamberger, & Hovey, 1993) . When asked directly, women often attribute physical health problems to their partners' physical and psychological abuse (Abbott et al., 1995; Eby, 1996) .
Despite the recent advances in knowledge about the relationship between intimate partner violence and women's subsequent physical health problems, it remains unclear whether health symptoms that have been attributed to abuse are actually at least partially the result of women living in poverty. Prior research has been based almost exclusively on the experiences of low-income women, and in studies where a broader range of income levels has been represented, income has not been examined as a factor determining health outcomes (Campbell & Lewandowski, 1997; Campbell & Soeken, 1999; Coker et al., 2000; Tollestrup et al., 1999) .
For decades, researchers have demonstrated a strong link between poverty and poor health (for relevant literature reviews, see Feinstein, 1993; Kaplan & Keil, 1993) . Living in poverty places women at risk for numerous health problems, many of which parallel those reported by survivors of intimate partner violence. Low-income women are more likely to suffer chronic health problems (Kington & Smith, 1997; Luepker et al., 1993; Lynch, Kaplan, & Shema, 1997; Stronks, Van De Mheen, Van Den Bos, & Mackenbach, 1997) and poorer general health status (Dunn & Hayes, 2000; Humphries & Van Doorslaer, 2000; Stronks, Van De Mheen, & Mackenbach, 1998) than are women with higher incomes. They endure unique stresses associated with living in poverty, such as income instability, frequent moves, lack of transportation, and poor housing conditions (Belle, 1990; Dunn & Hayes, 2000; Fuller, Edwards, Sermsri, & Vorakitphokatorn, 1993) . They experience a greater number of financial stressors (e.g., job losses, unpaid bills, and inadequate housing) and have insufficient financial resources to address those and other undesirable events (e.g., frequent illness and legal problems) than do middle-or high-income women (Dunn & Hayes, 2000; Mcleod & Kessler, 1990; Stronks et al., 1998) .
In addition to the stresses associated with living in poverty, several other factors may predispose low-income women to poor health outcomes. Women with low incomes are more susceptible to various illnesses and communicable diseases such as hepatitis and tuberculosis than are women with higher incomes because of substandard housing and sanitation conditions (Collins et al., 1999) . They are more likely to be exposed to toxic environmental substances (Havenaar & Van Den Brink, 1997) and have limited access to quality health care and preventive services (Alter, Naylor, Austin, & Tu, 1999; Bindman et al., 1995; Kington & Smith, 1997; Stronks et al., 1998; Weissman, Fielding, Stern, & Epstein, 1991) . The combined influence of these factors places low-income women at greater risk for chronic illness and other health problems. On the other hand, women with higher incomes have greater access to resources, including quality health care and health maintenance programs (e.g., health club memberships). They have the financial resources to purchase nutritious foods and maintain healthy eating habits and are more likely than women with low incomes to participate in health promotion activities (Collins et al., 1999; Robinson, Caraher, & Lang, 2000) .
Many survivors of intimate partner violence have reported similar concerns, including unemployment, lack of transportation, substandard housing, and financial difficulties (Browne, Salomon, & Bassuk, 1999; Eby, 1996; Sullivan, Tan, Basta, Rumptz, & Davidson, 1992) . Because domestic violence investigators have generally relied on samples of low-income women, the extent to which these concerns are related to conditions of poverty versus intimate partner violence is unclear. Eby's (1996) comparative study of low-income abused and low-income nonabused women did indicate that low-income abused women reported higher stress levels and poorer health outcomes than did the low-income nonabused women. However, without the inclusion of women from a broad range of income levels, the extent to which poverty contributes to women's stress and health has remained inconclusive. The goal of the present study was to determine whether intimate partner violence has a significant effect on women's health beyond that which can be explained by poverty. To that end, this study involved interviewing women representing a broad range of incomes, approximately half of whom had also experienced domestic violence.
METHOD
Participants were recruited into the study through advertisements in three newspapers, two of which were delivered free of charge to households in a medium-sized urban area in the upper Midwest. Four different advertisements were placed between August 1996 and June 1997.
To increase the likelihood of recruiting equivalent numbers of women who had experienced intimate partner violence and women who had not experienced intimate partner violence and to maximize the range of income levels in the sample, each of the four advertisements was specifically designed to attract women who fit a particular profile. The first advertisement was designed to recruit middle-income women who had been physically harmed by an intimate partner, the second to recruit low-income women who had been physically harmed by an intimate partner, and the third and fourth to recruit middle-income and low-income women, respectively, with no reference to experiences of physical abuse. The advertisements instructed interested women to contact the research office to get more information about the "Women's Health" project and to determine their eligibility for participation.
Women were considered eligible if they met the following criteria: (a) They were current residents of the same midsized Midwestern city, and (b) to reduce the confounding effect of age on reported health symptoms, they were between the ages of 18 and 45. Each eligible woman was scheduled for a face-to-face interview at a time and location convenient for her. Interviews with trained female interviewers took place in several different settings; most were scheduled at a local community organization, but some were conducted in women's homes or at the local university. Of 439 women who scheduled interviews, 397 (90%) completed them.
MEASURES
Data were collected through face-to-face interviews using a structured questionnaire. In addition to demographic information, the following constructs were assessed: physical abuse, income level, and physical health symptoms.
Physical abuse. Physical abuse was conceptualized as one or more incidents in which the woman was physically harmed by an intimate partner/ex-partner or spouse/ex-spouse within the prior 6 months. The relationship was considered intimate if the participant indicated that the partner was or had been at least a boyfriend or girlfriend. If a woman had been casually dating and did not consider any relationship intimate, she was not probed about the occurrence of physical harm within the previous 6 months. A modified 12-item version of the Conflict Tactics Scales (Straus, 1979) was used to assess experiences of physical abuse during the 6 months prior to the interview. For each item about a specific type of violent act (e.g., "kicked you"), responses ranged from 1 (never) to 6 (more than 4 times a week). Each participant's scale score was calculated as the mean frequency rate with which she experienced the different forms of physical abuse. The 12 items demonstrated high internal consistency (α = .93). Because this variable was positively skewed (197 women received a score of 0 because they had not experienced physical abuse in the past 6 months), a log transformation was applied prior to analysis.
Income level. Income level was operationalized as the woman's household income, adjusted for the number of adults and children supported by the income and expressed as a percentage of the U.S. Census Poverty Threshold Index (U.S. Department of Commerce, Bureau of the Census, 1996) . Each woman's annual income was divided by the appropriate poverty threshold (i.e., income defined as the poverty threshold for the household configuration in 1996), then multiplied by 100 to yield a continuous variable. One hundred percent poverty indicated the person's annual income was at the poverty level, which for 1996 was equivalent to $8,163 for a single person or $10,815 for an adult and one child.
Physical health symptomatology. Physical health symptomatology was assessed through a modified version of the CohenHoberman Inventory of Physical Symptoms (CHIPS) (Cohen & Hoberman, 1983) . The original scale was modified to include physical symptoms that are frequently reported by women with abusive partners, such as choking sensations, high blood pressure, and pelvic pain (Abbott et al., 1995; Campbell, 1989; Eby et al., 1995) . Participants were asked to rate how often in the past 6 months they had been bothered by each of 30 physical health symptoms. Their responses were rated on a 6-point scale ranging from 0 (never) to 5 (more than 4 times per week). Previous research has indicated that this modified version of CHIPS is a valid and reliable index of physical health symptomatology (Cohen & Hoberman, 1983) ; it has been used successfully with samples of battered and nonbattered women (Eby, 1996; Sutherland et al., 1998) . In the current sample, the internal consistency of the 30-item scale was .91.
RESULTS

RESEARCH PARTICIPANTS
Demographic characteristics of the study participants are presented in Table 1 . The participants were primarily White/Caucasian, in their 30s (M = 34, SD = 7.68), employed at least part time (66%), had some college experience (74%), and cared for two children (SD = 1.55). Most women (66%) said they were in an intimate relationship at the time of the interview. Despite the median household monthly income of $1,600 (SD = $1,616), 129 women (33%) were surviving on monthly incomes below the poverty threshold for the number of people supported by that income. Nearly 20% of the women interviewed were uninsured for medical care. As intended by the recruitment strategy, 52% of the participants reported that an intimate partner or ex-partner had physically harmed them within the 6 months prior to the interview.
The demographic characteristics of this sample were generally representative of the midsized Midwestern city population. According to 1990 census data (U.S. Department of Commerce, Bureau of the Census, 1990), the ethnic, educational, and employment distributions of the current sample were comparable to the city's demographic characteristics. Women in this sample were as likely to have private health insurance or at least Medicaid or Medicare as were people in the area in 1990 (Health Status Advisory Group Report, 1993). Despite the apparent similarities between this sample and the city's population, the sample median annual income of $19,200 was substantially lower than the 1989 estimated median household income for the city ($26,398) (U.S. Department of Commerce, Bureau of the Census, 1990).
PHYSICAL ABUSE
The 205 women who had been physically abused by an intimate partner in the previous 6 months reported between 3 and 8 different types of physical abuse (M = 5.52, SD = 2.97). Eighteen women (9%) endorsed 1 type of physical abuse, and 3 women (1%) indicated their partners had used all 12 forms of violence. On average, women's partners or ex-partners assaulted them two or three times a month. The types of violence they used are presented in Table 2 . These findings coincide with reports from previous research on the number, severity, and frequency of physical assaults by intimate partners (Eby, 1996; Sullivan & Bybee, 1999; Sutherland et al., 1998) .
INCOME LEVEL
The sample's household monthly incomes ranged from $0 to more than $6,000. However, when accounting for family size, most women's incomes fell into what are typically considered low-to middle-income ranges. Forty-three percent of the sample had incomes at 125% of the poverty level or less; an additional 19% were between 125% and 200% of poverty, and 37% were between 200% and 600% of the poverty level. The remaining 2% (6 women) had incomes that were higher than six times the poverty threshold. These six women, none of whom reported recent physical abuse, were removed from further analysis.
PHYSICAL HEALTH SYMPTOMS
Overall, women endorsed an average of 16 different health symptoms (M = 16, SD = 6.35) at least once a month or less (M = 1.27, SD = .78). One in four women said they were bothered by at least 21 of the symptoms on the checklist. The percentages of abused and nonabused women who reported each physical health symptom are presented in Table 3 . The most common symptoms reported by both groups were indicative of pain and fatigue, such as feeling low in energy, sleep problems, headaches, muscle tension or soreness, back pain, and fatigue. Blurred vision and hands trembling were the symptoms cited least. Abused women were significantly more likely to report all but six of the symptoms (i.e., sleep problems, headaches, muscle tension or soreness, back pain, and pelvic pain). Generally, the rate at which women experienced each symptom coincided with previous estimates from a community sample of low-income women (Eby, 1996) and a sample of women who had recently left a battered women's shelter (Sutherland et al., 1998) . Table 4 shows the women's mean physical health symptom scores relative to their income levels and whether they had ex-perienced intimate partner violence within the past 6 months. At each level of income, women who had been abused reported significantly higher levels of physical health symptoms.
CORRELATIONS BETWEEN INDEPENDENT VARIABLES AND WOMEN'S PHYSICAL HEALTH
Pearson correlation coefficients were derived to examine the relationship between the independent variables (income and physical abuse) and women's physical health symptoms. A low to moderate correlation was found between income and women's physical health symptoms (r = -.27, p < .05); women with lower incomes reported higher rates of physical health symptoms than did women with higher income levels. A moderate correlation was found between women's experiences of physical abuse and physical health symptoms (r = .43, p < .05); women who experienced more severe physical abuse reported higher levels of physical health symptoms than did women who experienced less severe or no physical abuse. The correlation between income and women's experiences of intimate partner violence was significant and moderate (r = -.31, p < .05); women with lower income levels reported significantly more severe rates of physical abuse than did women with higher income levels. We also examined the possible influences of age and race differences. Younger women were found to have lower income levels (r = .25, p < .05) and higher physical abuse scores (r = -.26, p < .05). White women (n = 279) had higher income levels (r = .19, p < .05) and lower physical abuse scores (r = -.19, p < .05) than non-White women (n = 118). However, neither age nor race (i.e., White vs. non-White) was significantly associated with women's physical health symptom scores. Controlling for age and race in separate partial correlation analyses did not significantly affect the direction or magnitude of relationships between physical health symptoms and income or physical abuse. The concomitant correlation between income and physical abuse confirmed that the relationship among income, physical abuse, and physical health was complex. Further analyses were conducted to assess the independent and interaction effects of income and physical abuse on women's physical health.
EFFECT OF INTIMATE PARTNER VIOLENCE ON WOMEN'S PHYSICAL HEALTH
Hierarchical multiple regression was employed to determine if knowledge of physical abuse improved prediction of women's rates of physical health symptoms after accounting for differences in income levels. Rate of physical health symptoms was regressed onto two independent variables (income and physical abuse) and one product term (Income × Physical Abuse) in three sequential steps. The first block of the regression equation contained the income variable, and the second block of the equation contained the physical abuse variable. The product terms comprised the third block of the equation. Prior to computing the product term, the scores of the main effect variables (income and physical abuse) were centered; the mean score of each measure was subtracted from individual scale scores. This step was taken to reduce multicollinearity between the independent variables and their product terms and to improve the interpretability of the coefficients. The results of the hierarchical multiple regression are displayed in Table 5 The regression plot of the interaction effect is presented in Figure 1 . To plot the interaction effect, simple slopes were calculated based on recommendations by Aiken and West (1991) . First, three levels (high, medium, and low) of the centered income score were produced by setting the cutoff points as one standard deviation above the mean (high; +133.41), the mean (medium; 0), and one standard deviation below the mean (low; -133.41). Three separate equations were generated to represent the regression of the dependent variable (i.e., physical health symptoms) on physical abuse at the three levels of income. Finally, the restructured regression equations were used to compute the predicted dependent variable scores for each level of income. The three separate regression lines were then generated and plotted. The pattern of regression lines indicated that the relationship between abuse and health symptoms was stronger for women with lower income levels. However, it is important to note that the interaction effect was small (R 2 change = .01, p < .05). This means that although women with lower incomes appeared at greater risk for physical health problems when assaulted by an intimate partner, survivors with higher incomes were also highly vulnerable to health problems.
DISCUSSION
The current study generated four key findings. First, across most of the physical health symptoms, rates of endorsement were significantly higher among the abused women than nonabused women. Second, as anticipated, at all levels of income, women who had experienced abuse in the past 6 months had significantly higher physical health symptom scores than did women who had not been abused. Third, women's experiences of abuse significantly contributed to their physical health symptoms beyond that which could be explained by their income levels. The results of the hierarchical multiple regression analysis indicated that both income level and experiences of abuse accounted for variance in women's physical health symptoms, yet women's experiences of physical abuse explained a significant portion of variance in physical health symptoms even after controlling for income level.
Finally, the results of the hierarchical multiple regression revealed a significant interaction between income and physical abuse. Although the pattern of regression lines indicated a similar trend in the relationship between physical abuse and physical health symptoms across income levels, there was a slight distinction NOTE: Correlation estimates were performed to examine effects of ethnicity and age on physical health symptoms. No significant differences were found between samples of White and minority groups, and neither was there a significant relationship between age and physical health symptoms. a. Unstandardized regression coefficients are reported for the step in which they were entered into the model. among them. Abuse was significantly more strongly associated with health symptoms at lower levels of income. This interaction pattern is open to a number of interpretations. It is certainly plausible that for women with low incomes, physical abuse exacerbated the stress associated with living in poverty and increased the likelihood of poor physical health outcomes. The mediating effect of stress on the relationship between intimate partner abuse and physical health has been examined elsewhere (see Eby, 1996; Sutherland et al., in press ), but the cross-sectional nature of the research design limits conclusive assumptions about the causal direction of the relationship.
It is also possible that low-income women's restricted access to health care limited their ability to seek adequate medical attention for abuse-related injuries. For example, if abuse-related injuries required expensive medication or long-term rehabilitation, lowincome women may not have been able to afford the high cost of Each of these factors may have contributed to the interaction effect between income level and physical abuse. It is important to note that although women with lower income levels appeared more vulnerable to health problems associated with intimate partner violence, physical abuse had a resounding effect on women's physical health regardless of their income level. Further research using a longitudinal design is needed to fully explain the complex process by which intimate partner violence jeopardizes women's health.
The results of the current study corroborate prior research findings. Several researchers have demonstrated that intimate partner violence places low-income women at risk for numerous physical health problems (Campbell & Lewandowski, 1997; Campbell & Soeken, 1999; Coker et al., 2000; Eby, 1996; Sutherland et al., 1998; Tollestrup et al., 1999) . Furthermore, they have shown that lowincome women's experiences of health problems are directly related to the frequency and severity of physical abuse. Other researchers have established a similar link between poverty and physical health problems (Dunn & Hayes, 2000; Humphries & Van Doorslaer, 2000; Stronks et al., 1998) .
Although the study did improve on previous research, it had several methodological limitations. First, the range of incomes was somewhat restricted. The overrepresentation of low-income women among those who had been abused limits the generalizability of our findings to women with higher incomes. Our inability to recruit more abused women with higher incomes was probably due to the following two factors: the social stigma attached to discussing domestic violence for women with high incomes and the recruitment strategy used. Although the newspaper advertisements were a successful tool for encouraging women to participate in the study, a preferable strategy would have been random selection of study participants. Only those women who saw the advertisements and were willing to discuss their health issues and/or experiences of abuse participated. It is therefore difficult to ascertain the degree to which their experiences of abuse or health problems differ from women who did not respond to the advertisements.
Similarly, the restricted range of incomes among minority women limited our ability to sufficiently examine the effects of intimate partner violence within the context of race and ethnic differences. Replication of the study findings using a more ethnically diverse sample with a broader range of income levels would help strengthen the generalizability of the results and clarify some of these issues.
It could also be viewed as somewhat arbitrary to use the past 6 months as the cutoff point for determining whether women should be classified as being abused. It is certainly possible that a number of women classified as nonabused had experienced intimate partner violence in the more distant past and that this experience still affected their health symptoms.
Basing the assessment of women's physical health on selfreport measures of physical health symptoms presented another methodological limitation. Self-report measures of physical health symptoms are subjective and may not discriminate well between physical and psychological health problems. In addition, although symptoms are an important dimension of a woman's physical health, they are not a comprehensive indicator of women's overall health status. Further research using multidimensional instruments to assess chronic health problems, physical functioning, and general health perceptions as well as symptoms is needed to capture the full effect of violence on women's health.
Finally, the cross-sectional nature of the research design restricts our ability to assert causal direction among the relationships. Both abuse and income accounted for variation in women's reported physical health symptoms, yet the extent to which each factor independently caused subsequent health problems remains unclear. Perhaps women's income levels were influenced by the abuse they experienced and/or their health problems. Clarification of these issues would require a longitudinal design.
Despite these methodological limitations, this study expands previous research efforts in several ways. First, half the sample had not experienced physical abuse within the 6 months prior to the study, which allowed for a more accurate estimation of the effects of abuse on women's health. Second, women were recruited from the community rather than within a shelter or clinical setting, which increased the likelihood of assessing women's experiences of abuse as well as their health status when they were not in a state of crisis. Third, by including women from a range of income levels, it was possible to examine the extent to which poverty contributed to health problems. The current study clearly demonstrated that both income and abuse were significant predictors of women's physical health. More importantly, it improved on previous efforts to differentiate the effects of abuse from those due to poverty.
Future efforts should bear in mind that although intimate violence is harmful to women at varying income levels, it appears to be especially detrimental to women with low incomes. Proactive initiatives from social and health care services that typically address the needs of low-income women could help alleviate the health consequences of abuse. Guidelines for good practice in identifying and responding to the individual needs of domestic violence survivors as well as meeting the training needs of service providers are essential. Furthermore, policies and practices regarding welfare reform should consider the effect recent changes have had on the lives of women trying to flee domestic violence, especially with respect to benefit allowance, subsidized housing allocations, and work requirements (Browne et al., 1999) .
The health care community is an important component of any comprehensive community approach to ending domestic violence. Battered women often seek medical attention for abuserelated injuries as well as health problems that appear unrelated to any specific injury or predisposing health condition. Early identification of abuse is essential to eliminating violence and subsequent health problems from women's lives. Routine screening procedures may be the most effective way to identify battered women. Several researchers and practitioners have outlined interventions health care providers can implement to assist survivors of intimate partner violence (Campbell & Lewandowski, 1997; Naumann et al., 1999) . These interventions include providing emotional support and mental health counseling, safety planning, patient education, legal advocacy, referral to community services, and consistent documentation of abuse history.
The current study underscores the need for more proactive initiatives to end violence in women's lives. Previous longitudinal research has demonstrated that women's reports of physical health symptoms decrease as the violence in their lives decreases (Sutherland et al., 1998) . Developing comprehensive community response initiatives that effectively address not only women's need for health care and other community resources but also women's need for protection from an intimate partner's violence is an essential step toward reducing women's risk for long-term health problems. 
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